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sais per PAV ARGV, Ae 
LYUBIMOV, Mikhail l'vovich; DBVYATKOY, N.D., red,; SHAMSHUR, Y.I., red,; 
MEDVRDEV, L.Ya., tokhn.rst. = 


Pod red. N.D. 


(Joining metal with glass) Spai metalla so steklon. 
(MIRA 11:2) 


Deviatkova. Mositva, Gos,energ.izd-vo, 1957. 205 p. 


1. Chlen-korrespondent AN SSSR (for Devyatkov} 
(Glass-motal sealing) 
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Devin iKey & 
DEVYATKOV, N.; RUKMAN, G., kand.tekhn.nauk. 


Vacuum electronica. Radio no.l1:31-373 NH '57. (MIRA 10:10) 


1. Chlen-korrespondent AN SSSR {for Devyatkov). 
(Blectronics) 
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PEVYATKOY, M Dp 


AUTHOR: 
TITLE: 


Devyatkov, N.D, (Moscow), 24~2-12/28 


Development of very high frequency electronic instruments, 


(Razvitiye elektronnykh priborovy sverkhvysokikh chastot), 


FERIODICAL: Izvestiya Akademii Nauk SSSR Otdeleniye Tekhnicheskikh 


ABSTRACT: 


Card 1/1 


Nauk, 1958, No.2, pp. 104-113 (ussR). 


This paper was read at the Scientific Meeting of the 
Technical Sciences Section, Ac.Sc. USSR devoted to the 
40th anniversary of the October revolution. The main 
trends in the field of very high frequency electronic 
apparatus are discussed, Brief descriptions are given 

of some of the apparatus developed and manufactured in 
the Soviet Union, namely, the following: "spinatron tube" 
(travelling wave tube with a centrifugal electrostatic 
focusing of the electron fluxes), for which the dependence 
of the coefficient of amplification of the wave length 

is graphed in Fig.4, p.10&; metallo-ceramic triodes; 
reflex klystrons, Zusmanovskiy, S.A, and his team 
developed a klystron for linear accelerators of charged 
particles, the pulse power of which exceeds 20 MW and it 
was shown that still more powerful klystrons can be 
developed, There are 10 figures and 8 references, all of 
which are Russian, 


SUBMITTED: September 16, 1957. 
AVAILABLE: Librarv of Cancrece 
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MINTS, 4.L., akademik, glavnyy red.; BURDUN, G.0., red.; VOL'PERT, A.R., 
rede; GORON, I.Ye., red.; GUTENMAKHER, I,I., prof., red; 
GRODNEV, 1,1,, red.; DBUYATKOV, N.D., red.; ZHEKULIN, Ls, 
red,; KATAYEV, S.1., red; NRYMAN, M.S., red.; SIFOROV, V.I1., 
rede; CHISTYAKOV, N.I., rede; GESSEN, L.V., red,izd-va; 
MARKOVICH, S.G., takhn.red. 


[One hundredth anniversary of the birth of A.S.Popov; jubilee 
session] 100° let so dnia rozhdeniia A.§.Popova; iubileinaia 
sessiia, Moskva, lzd-vo Akad.nauk SSSR, 1960, 312 p. 
(MIRA 14:1) 
1. Nauchno~tekhnicheskoye obshchestvo wadiotekhniki i elektrosvyazi. 
ig (Information theory) 
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LABEDEV ,' Igor' Vsevolodovich; DEVYATKOV, N.D., prof., red.; SHAMSHUR, V.I., 
Ted.3 BORUNOV, N.I., te. e red, ; 


[Super-high frequency engineering and equipment] Tekhnike 4 pribory 
averkhvysokikh chastot. Pod red. N.D.Deviatkova. Moskva, Gos. 
energ. izd-vo. Vol.l. [Super—high frequency engineering] Tekbnika 
sverkhvysokikh chastot, 1961. 510. (MIRA 14:11) 


1. Chlen-korrespondent AN SSSR (for Levyatkov). 
(Microwaves) 
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GUBENKO, T.P.; DEVYATKOV, N.D.; DCMANSKIY, B.J.; DONSKOY, A.V.; YEFREMOV, 
~:? Tigi? ZHRZHERIN, RAP. ; KAGANOV, I.L.; MANDRUS, D.B.; NETUSHIL, 
ALV.4 PODGUASKIY, Yo.b. 5. ROZENFEL'D, V.Yo.3 SVENCHANSKIY, A.D. 
CHUKAYEV, D.S.; JHLYAPOSHNIKOV, B.M. ee | 


Professor G.I. Bubat; bap ate Elektrichestvo noe ray 
(Babat, Georgii Il'ich, 1911-1961) 
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DEVYATKOV, N.D.; GRODNEV, I.J.; ROGINSKIY, V.N.; GAL'PERIN, Ye.I. 
An All-Union session. Radiotekhnika 16 no.l0:77-80 0 '6l. 
(MIRA 14:10) 
1. Rukovoditel! sektsii elektroniki Nauchno-tekhnicheskogo 
obshchestva radiotekhniki i elektrosvyazi imeni Popova (for 
Devyatkov). 2. Rukovoditeli sektsii provodnoy svyazi Nauchno- 
tekhnicheskogo obshchestva radiotekanild i elektrosvyazi (for 
Grodnev, Roginskiy). 3. Rukovoditel' sektsii poluprovodnikovykh 
priborov Nauchno-tekhnicheskogo obshchestva radiotekhniki i 
elektrosvyazi (for Gal'perin). 
(Electronics) 
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“AUTHOR: Devyatkov, N. Ne D. (Corresponding » member AN SSSR) 
1: : 
TITLE: ‘Electron devices devices 


ne 


: | SOURCE: Radio 70 let (Seventy yeare of radio); nauchno-tekhnicheskiy sbiowntlk, 
j Moscow, Izd-vo Svyaz' » 1965, (279-292 iat 


TOPIC TAGS: electron device, ‘electron tube 


wo B Peace Soviet and Western modern electron devicer: particular’; “‘micro- ae - 
: -Wwaxe_tubes? are briefly reviewed with the role of Soviet researchers in their het ved 

; development indicated. These types are specifically discussed or mentioned: a 
Bantam and subminiature receiving tubes. Semi-demountable high-power (up to | 
| 500 Aw) and whf (3000 Mc, 10 kw) tubes. Microwave metal-ceramic triodes and 

| tetrodes including resnatrons. _Klystrons and reflex klystrons (Soviet priority in 

‘their invention is claimed). agnetzons ene platinotrons, TW tubes and. 


' 

i 

yet 
te 
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ay tubes: spiratrons are qainied to have been ‘inv vented in the Institute of Radio_ a8 ae 
: Engineering and Electronics, JAN _ SSSR. Metal-ciziramic permanent~magnet age 9 ay 
millimeter-wave BW tubes (up to 4000 v, -100 Mw). Gas discharge tubes: 2 20-kv. i. 
' 500-amp pulse. metal~glass. hydrogen-filled thyratiron;. a 50«kvy 2500-amp pulse Bo “eee 

' metal-ceramic thyratron; corona-type atabilivolts seni kv, 50-1500 fra). A ae Ne 

‘ neon-helium-filled gas. laser (1-3 mw, beam angle, 6—7'). { Abstracter's Note: i 
No explanation is offered as to why allegedly Soviet inventions have such "Slavic": 
| names as ne and spiratron.] Orig: art. has: 17 figures. i 
7 a | 
a ASSOCIATION: none vs ae 4 ie = 


/| SUBMITTED: O4May65_ es : _ ENGL: 00. ~—« SUB CODE: EC 


Bh NO REF "SOV: 000 as OTHER: 000 ee. ae 
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DEVYATKOV, S.K. 


Continuous line for assembling and welding frames of electric 
locomotives. Biul. tekh.-ekon. inform, Gos. nauch.-issl. inst. 
nauch. i tekh. inform. 18 no. 12126-27 D'65 (MIRA 19:1) 
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DEVIATKOY, 84K. 


Mechanized continuous line for assemtding and welding shock- 
absorber bars. Biul. tekh.-ekon. inform. Gos. nauch.—issl. 
inst, nauch, i tekh. inform. 18 no.10:16-18 0 '65, 

(MIRA 18:22) 
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BACHEV, Grigoriy Trofimovich; DEVYATKOV, V.A., redo; YARKOVA, F.5., 
fekhn.red, Wikies patina Cut Ul ety 


{Komi-Perm region in the years of Soviet power] Komi-Permiatskii 

okrug za gody Sovetskoi vlasti. Kudynkar, Xomi~-Permiatskoe 

Imizhnos izd-vo, 1958. 63 p. (MIRA 12:9) 
(Komi-Permyak National fegion---Economic conditions) 
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DEVYATKOY..Vess RUDENKO, T.F.; ARSHINOV, I.M., redaktor; KHITROV, P.A., 


we tekhnicheskiy redaktor. 
{Handbook for railrcad car masters] Rukovodstvo poezdnom vagonnomu 
masteru. 5-e izd., ispr. i dop. Moskva, Gos. transp. zheleznodorozh. 
isd-vo, 1954. 222 p. [Microfilm] (MERA 7:11) 


1, Ruseia (1923- U.S.S.R.) Ministeratvo putey soobshcheniya. 
(Railroads--Cars ) 
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ABASHKIN, V.V., kand.tekhn.nauk; DEVYATKOV, Y.F., kandi, tekhn.navk; 
KUDRYAVESEV, N.P.,. kand.tekhn. nauk; PAVIOV, I.V., kand.tekhn.; 
nauk; SHARONIN, V.S., kand.tekhn.naulc 


Judging track conditions by the forces of its interaction 
with rolling stock, Vest.?SNII MPS 19 no.1:10-13 '60. 
(MIRA 13:4) 
(Railroads--Track) 
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DRAYCHIK, I.1.: DSVYATKOV, V.F. 
Introducing the use of roller bearings fox rolling stock. 
Zhel.dor.transp. 42 no-bsitelig Ap "60, (MIRA 1327) 


1. Glavnyy spetsialist Gosudarstvennogo miuchno-tekhnicheskogo 
komiteta Soveta Ministroy SSSR(for Draychilk). 2. Rukovoditel' 
sektora Veesoyusnogo nauchno~issledovatel 'skogo institute 
zheleznodorozhnogo transporta (for Devyatkov). 
(Railroads--Rolling stock) 
(Roller bearings) 
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DEVYATKOV, V.F.; FILIPPOVA, l.S., red.; VOROINIKOVA, L.F., tekhn. 


[Axle box with roller bearings of a reduced size for freight 

cars} Buksa s rolikovymi podshipnikami umen'shennykh gabaritov 

dlia gruzovykh vagonov. Noskva, Vses.izdatel'sko-poligr. ob" — 

edinenie M-va putei soobshcheniia, 1961. 15 p. (MIRA 15:2) 
(Car oxica) (Roller bedkinze) 
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AMELINA, Anna Aleksandrovna, inzh,; DEVYATKOV, V.F., kand. tekbn. nauk, 
retsenzent; MAYGOV, ¥.Ya., inzh., retsenzent; SARANTSEV, aes 
inzh., redo3 KHETEOY's P. Aes tekhn. red. : 


[Arrangement and repair of car axles with roller bearings] Ustroi-= 
stvo 1 remont , Yagonnykh buks 8 rolikovyni podshipnikami. Moskva, 
Vses, izdatel’sko-poligr. ob"edinenie M--va puted soobshcheniia, 
1961, 223 pe (MIRA 14:9) 

- (Car axles) 
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DEYYATKOV, V.F., kand.tekhn.nauk; ABASHKIN, V.V., kand .tekhn.nauk 


penebiment in the operation of axle box assemblies with roller bear- 

ings on passenger and freight cars. Trudy TSNiI MPS no.221:16-24 

'€), (MERA 15:1) 
. (Roller bearings) (Car axles--Testing) 
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ABASHKIN, V.V., kand,tekhn.nauk; DEVYATKOV, V.F., kand.tekbn.nauk; PAVLOV, 
UVa, kand.tgkhn.nauk; LOSEV, A.V., inzh. 


Method of investigating the performance of the axle roller cage. 


Vest.TSNII MPS 20 no.3:37-40 '6l. (MIRA 14:5) 
(Car axlea) (Roller bearings) 
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ABASHKIN, V.V., kand.tekhn nauk; DEVYATKOV, V.F., kand.tekhn.nauk; LOSEV, 
A.Ve, inzh.; PAVLOV, I.V., kand.tekhn.nauk” ~~ 


Development of a safe design for the cage of cylindrical roller 
bearings. Trudy -TSNII MPS no.221:85-99 ‘61. (41RA 15:1) 
(Roller bearings) 
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SHADUR, Leonid Abramovich, doktor tekhn. nauk, prof.; CHEINOKOV, Ivan 
Ivanovich, doktor tekhn, nauk, prof.; NIKOL'SKIY, Lev 
Nikolayevich, doktor tekhn. nauk, prof,; KAZANSKIY, Georgiy 
Alekseyevich, kend. tekhn.nauk; KOGAN, Liber dyzikovich, 
kand. tekhn, nauk; DEVYATKOV, Viadimir Fedorovich,. kand. 
tekhn, nauk; CHIRKIN, Viktor Vasil'yevich, kand, tekhn. nauk; 
MORDVINKIN, N.A., ingh., retsenzent; BIAYLOVSKIY, N.G., red.; 
MEDVEDEVA,.M.A.») tekhn, red, 


(Designs of railroad cars} Konstruktsii vagonov. Moskva, Vases. 

izdatel'sko-poligr., ob"edinenie M~va..putei. soobshcheniia, 

1962. 415 pe (MIRA 1534) 
(Radlroadse—Cars--Desiga and construction) 
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DEVYATKOV, V.F., kand, tekhn. nauk 
; ‘Fxperience in the operation of cara with roller bearings, 
Zhel. dor, trarisp. 46 noedt43-48 Ap OL. | (MIRA 176) 
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Shadur, Leonid Abramovich (Doctor of Technical Sciences, Professor); Chelnikov, Ivan 
Ivanovich (Doctor of Technical Sciences; Professor); Nikol'skiy, Lev Nikolayevich 

(noctor of Technical Sciences}, Professor), Nikol'skiy, YEvgenty Nikolayevich (Doctor 
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TURPOSE AND COVERAGE: The book deals with the construction, strength calculetions, 
dynamics, choice of technical-economic parameters, and sizes of railroad cars. It 
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ary information on car construction and ca’ strength. : : 
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1. DEVYATKOV, V. G. 
2. USSR (600) 
4. Reamers 


7. Floating chuck for reamers. Stan.i instr. 23 no. ll, 1952. 


9. Monthly Lists of Russian Accessions, Library of Congress, Maroh 1953, Unclassified. 
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ctors over the entire face with the disk cooled by a large 
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A schematic ‘diagram of the rig 
ignei nN [ hin: jel “steel disk; 420 mm in diameter 
d 40 1am thick, was: h al: using. and. caused to rotate by 
-- Means ef an electric’ mo t {in ‘this ‘ease, air) wis fed to both sides 
Of ‘the disk in a-balenced. gh anings. Over the cylindrical surface, 
yechion by means of electric heaters. The 
eter through a slip ring with 
sting of wires 0.5 mm in diameter, 
;-along the outer cylindrical surface 


{20-7 
{5 sabe and within thi: dius of y= 50 mm (3 points), thus permitting 
the investigator to obtain a f the change in tcraperatwre through the cross 
section of the disk. A’ description ‘of the nimerical mothod used for determining 
the temperature gradient by means of boundary conditions of the first order and 
special tables is also provided in the paper, along with the method of calculation 
ho: heat whichis rem ‘from the disk lak radistion. The pathos 
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ig spe ‘of the disk varied) and a constant Re number 
4. to illustrate the results and an attempt 
TH athematical: functions, 
was” found. that; “2) in the.. 


a.sharp ‘inp sling Mees 3) As the Besta 
. there i is a-decline.in the. efficiency of peripheral shream blowing: and 
is: ‘superiority over other. pees inethods ‘tends to distppear. Formutae and : 
“are are suitable for air pong ‘systems geometrically: 
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FEDOROY, r YeoYes, professor; PREDTECHENSKIY, P.P.; BUCHINSKIY, I.Yee; 
SETANINOY, G.T., prafessor; BOSHNO, L.V.; ALISO¥, BeP.; BIRYUKOY, 
NeMos GAL'TSOY, Aes; GRIGOR'YEY, A.A., akademilkr; EYGENSON, M.S., 
professcr; MURETOV, N.S.; KHAROMOV, &.P.; BOGDANOV, P.N.; LEHEDEY, 
AoNe: SOKOLOV, V.Nu; YANISHEVSKIY, Yu.D,; SAMOYLENKO, V.5.; USMA~ 
NOV, R.F.; CHUBUKO', Ji.A.;  TROTSENKO, S.Ya.; VANGENGEYM, G.Ya.; 
SOKOLOV, I.Fo; STYRO, Bolo; ‘TEMNIKOVA, N.Se; ISAYKV, BoAo; DMITRIYEV, 
AcAs; MALYUGIN, Yo,de; IDEDEMAA, Ye Ko; SAPOZHNIKOVA, SeAe; RAKIPO- 
VA, L.Re; POKROVSKAYA, T.V.; BAGDASARYAN, A.B.; ORIOVA, V.¥.; RU= 
BINSHTEYN, YeeS., professor; MILEVSKIY, V.Yu.; SHCHERBAKOYA, Yo.Ya,.;: 
BOCHKOV, AePo; ANAPOL'SKAYA, LoYe.; DUNAYEVA, A.V.: UTESHET, A.So; 
RUDNEVA, A.Vo3; HUDENKO, A-Je; ZOLOTAREY, MeA.; NERSESYAN, A.Ge3 
MUSHAYIOV, AoNo; GAYRILOV, VeA.; MTSOMAYA, T.I.; DEYYATKOVA, AoMe} 
ZAVARINA, MeVo3 SHMETER, S.M. 3 BUDYKO, M.I., professor, 


Discussion of the raport (in the form of debates) [ef the currans 


state climatolo ical research and metheds of developing it]. Inferm, 
sbor eGUGMS noo3/4:26-15 "54, (MIRA 8:3 


1. Chien-korraspondert Akademii nauk SSSR (for Fedorov). 2. Glaynaye 
geofizicheskays observateriya im. A.I.Vaeykova (for Pradtechanskiy, 
Iebedev, Yanishevskiy, Isayer, Rakipeva, Pekrovskays, Orlova, Rubire 
shteyn, Budyko, Shcherbakova, Anapoli’skaya, Dunayera, Rudneva,Gavrilov, 
Zavarina). 3. Ukrainekiy nauchro~issledevatei! skiy gidrometeorologiche= 
skiy institut (for Buchinakiy). 

(Continued on next card) 
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' FRDOROV, Ye.Ya., professor; PREDIECHENSKIY, P.P., and sthery. 


Discussion of the repsrt (in the form of debates) [of the current 
state climatological research and methoda of developing it], Inform 
sbor. GUGMS neo.3/4:26-25% 354, (Card. 2) (MERA 8:3) 


4, Veescyuznyy institut rastenievodstva (for Sslyaninoy, Rudenke), 

5. Bicklimaticheskaya stantstya Kislcevodsk (for Bushne), 6, Moskere 
skiy gosudarstvennyy universitet im. M.V.uLomonosova (for Alisov). 

7» Ministerstve putey soobshcheniya SSSH (for Biryukev). 8. Inati~ 
tus gecgrafii Akademii nauk SSSR (for Gal.'tsov, Grigortyev). 9%. Geoe 
fizicheskaya kemiseiya Veescyuznogo geozraficheskogo obshchestva (for 
Eygenson). 10, Miniaterstve elektrostantsiy 1 elektrspromyshlenncsti 
SSSR (for Muretov), 11. leningradekiy gosudarstvennyy universitet im, 
A.A.Zhdanova (for Khromor). 12. TSéntrall'nyy nauchnc-~iseledovatel!= 
skiy gidrometeorclogicheskiy arkhiv (fox Sokolov, Zolctarev). 136 Go- 
sudarstvennyy okeanograficheskiy institas (for Samsylenks). 14. TSen= 
tral'nyy institut prognesey (fer Usmansy, Sanozhnikcyva), 15. Institut 
geografii Akademii nauk SSSR i TSentral'nyy institut kurortelegit (for 
Chubukorv), 16.6 Nauchnteissledevatel 'skiy institut imeni Sechenow, 
Yalta (for Trotsenks). 17. Arktichaskiy nauchnociasisdoratel akiy 
institut (for Vangengayn). 
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FEDOROV, Ye.Ye., professes; PREDIECHENSKIY, P.P., and ethers. 


Discussion of the report (in the form of debates) [of the current 
atate of climatslogical research and mwathuds of developing it]. 
Informeabor., GUGMS noo3/4226-154 "5h, (Card 3} (MERA 8:3 


18, Dal'nevostochyyy nauchno~issledovateliskiy gidrometeorclogiche- 
skiy institut (for Sokoiey). 19. Inatitus geolegii i geografii Ake~ 
demii nauk Idtovskoy SSR (fer Styr:). 20, Rosterskoe upravlenie 
gidrometsluzhby (for Temikuva). 21. Morskey gidrofizicheskiy Instie~ 
tut Akademii nauk SSSR (for Dmttriyer). 22, Vseacyusnyy institut 
rasteniyevodstva (for Malyugin). 23. ikademfya nauk Estonskoy SSE 
(for Liedemaa), 24, Akademiya nauk Armyanskuy SSR (for Bagdasaryan). 
25. Lleningradskiy gidrometeorologicheskily institut (for Milevekiy). 
(Continued on next card) 
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FEDOROV, Yo.Ye., professor; PHEDTECHENSKIY, P.P., and others, 


Discussion of the report (in the form of debates) [of the current state 
climatological research and methods of developing it]. Inform sber. 
GUGMS no.3/4:26-154 '54, (Card 4) (MERA 8:3) 


26. Gosudarstvennyy gidrologicheskly institut (for Bochkov). 27. Ka- 
zakhskiy nauchne~issledovatel'skiy gidrometecrologicheskiy inatitus 
(for Uteshev), 28. Upravlenie gidrometslushby Armyanskoy SSR (for Ner-= 
sesyan), 29. leningradskoye upravleniye gidrometsluzhby (for Mikhaylov, 
va}r-30, Toilisskiy gosudarstvennyy universitet (for Tscmaya). 
“31. TSentral'nays aerologicheskaya observateriya (for Shmeter). 
(Climatology) 
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DEVYATKOVA, Anastasiya. Vagiltyeyna; TSVETKOVA, ijrudmila Alekseyevna; 


YASNOGORODSKAYA, M.M., red.; VOLKOV, N.V., tekhn, red. 
[Agroclimatic atlas of Leningrad Province] Agroklimatiche- 


skii atlas Leningradskoi oblasti. Leningrad, Gidrometeo- 
izdat, 1961. 16 p. (MIRA 17:3) 
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PANOV, P.Gos DEVYATOVA, 


Qualities of large panel apartment houses of cellular conorete 
in the Urals, Sbor, nauch. rab. AKKH no.1623100~104 '62, 
(MIRA 1728) 
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S¥F 62R FQN fs J 
The Thermoelectric Effect in Lead! Sulphide. 
Despathova, Jo Maviaburee a WS 
WM Ast Mea EWN ee Pats 
tugs, Vols. Nes. ges, pp gene ie be Russian 
with English summary.) Thestetioal expressions 
ae given for the dependence of (hessnerles tiie fare 
en the camentration ef camen of cla tiatiy. The 
temprvatuie wanatias of eb taal and Chern 
conductivities and oof thermoctatin tone aie 
jnvestigated in lead sulphide having clertronn as 
well as ‘hole’ conductivity. The results obtuse 
show that in lead sulphide the concentiation ot 
carnem of cloctiicity equals toM-t0") The che- 
trical cosluctivily is determing) mainly by the 
temperature vanation of the motility of the 
carrivts. 
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DEVYATKOVA, YE. 0. 


USSR/Physice - Heat Conductivity, Crystals Jun 52 


"Investigation of the Effect of Atomic Admixtures 
on the Heat Conductivity of 4 Crystalline Lattice, “ 
Ye. D. Devyatkova, L. S. Stil'bans 


“ughur Tekh Fiz" Vol XXII, No 6, pp 968-972 


Attempts to find the min quantity of atomic admixt 
("impurity") or lattice distortion necessary &o 
change its heat cond. Samples cf KCl were tinted 
and the F-centers investigated. At room temp the 
variation of heat cond was found, but could not be 
established at lower temps. Received 15 May 51. 
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Temporature dependence of the mobility of the carriers of 
electricity I: semiconductors. 4.1. Pgrrettove Yu. P. 
and T. 5. Stavitukaya. Deb- 
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also by V. 1?. Zhuze, b recalen. of the exptl. data of Busck, 
Wieland, and Zoller (C.A. 80085) for gray Sa. This 
discrepuncy! makes u cadical revision of the th of ine 
U teraction of electrons with the thermal lattice vibrations 
* imperative. N. Thon 
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— DEVYAT KoA 
AUTHOR: : DEVYATKOVA,#.D. PA = 2533 
TITLE Investigation of Pb Te Heat Conductivity (Issledovaniye 
teploprovodnosti telluristogo svintse, Russian) 
PERIODICAL fee ao Fiz., 1957, Vol 27, Nr 3, pp 461 - 466 
U.S.S.R. 
Received: 4 / 1957 Reviewed: 6 / 1957 
ABSTRACT It was the purpose of this investigation to study a sub- 


stance which oan be used for the construction of a thermo- 

electric battery as well as to investigate the question of the 
possible heat conduction processes in semiconductors. First it 
is shown that the difference -%, = Xe is that part of heat 


conductivity which is due to the transfer of thermal energy 
by current carriers. According to praesent theories thermal 
resistance increases with temperature. At a certain value 
5 f O heat-resistance tends towards zero. Above 200° K 


heat resistance deviates considerably from the rectilinear 
temperature-dependence and becomds smaller. Therefore 
% -2= X%y is not only the heat conductivity of the lattice, 


Apparently there exists an additional heat-conductivity-process. 

In this connection it is shown that it can be assumed that in 

Pb Te an exiton-heat-conductivity process must exist. If the 
Card 1/2 
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AUTHORS Devyatkova Ye.D., Smirnov 1.A-, 57-9-4/40 
TITLE On the Heat Conductivity of Germanium. 


(0 teploprovodnosti germaniya.-Russian 
PERIODICAL Zhurnal Pekhn.Fizs.,1957,Vol 27,Nzv 9,pp 1944-1949 (U.5.5.R-) 


ABSTRACT The heat conductivity of 8 samples of p- and n-germanium was mea~ 
sured within the range of from 8) # 300 K°. It is shwon. that below 
200°K the heat conductivity in samples of one and the same type de- 

pends on ourrent déarrier oencentration,which can be brought into 

connection with the disperaion of the admixtures in atoms. The p- 
germanium samples were found to have greater heat conductivity in 
comparison to those of n-germaniun within. the entire investigated 
temperature range. On the occasion of the tranformation of a sample 
of the n-type into the t-type its heat conductivity jnereased ac- 
cordingly.On the strength of experimental data it may be assumed 

that the microstructures of p-and n- germaniun monocrystals differ. 
There are 4 figures and 2 tables. 


ASSOCIATION Institute for Semiconductors AN USSR, Leningrad. 
(Institut poluprovodnikov AN SSSR, Yeningrad : 

SUBMITTED March 21, 1957 - 

AVAILABLE Library of Corgress.- 
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. DEVYATKOVA, Ye.D.; MOYZHES, B.Ya.; SMIRNOV, I.A. 


Thermal conductivity of tellurium with various concentrations: 
of impurities in the temperature interval 80 ~ 480°K. Fiz. tver. 
tela 1 no.4:613-627 '59, (MIRA 1226) 


1 Institut poluprovodnikov, Leningrad. 
(Tellurium—-Thermal properties) 
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81943 
af a1/b0/002/04/07/09% 
8002/3063 
JA- 1909 
AUTHORS: Devyatkova, Ye. D., Smirnov, IT. A. 
——— oA 
TITLE: Thermal Conductivity’ of p- and n-Type Germanium With 


Varying Carrier Concentration in the Temperature Range 
80-440°K 


PERIODICAL: Fizika tverdcgo tela, 1960, Vol. 2, No. 4, pp. 561-565 


TEXT; Two n-type and four p-type germanium samples were. examined (Table 1). 
The thermocouples provided to measmme the temperature were soldered to 

small tin balls applied to the lateral surfaces of the samples in vacuo. 

It was shown by the experimental results that there is a difference an the 
thermal conductivity of n- and p-type germanium between 80 K and 340 K 

(Fig. 1). This phenomenon is explained by the assumption that the additional 
heat resistance of n-type germanium is due to dissolved gases such as 

Ons Hos and Ny » This is confirmed by the high absorption coefficient at 


wavelengths ais between 7 and 10 pn. The thermal conductivity coefficient 
x of sample No. 4, Ga-doped p-type germanium, is inversely proportional 
to T over the whole range investigated. ‘The other p-type samples show dif- 


Card 1/2 w 
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‘ . 81943 
Thermal Conductivity of p- and n-Type Germanium 8/181/60/002/04/01/034 
With Varying Carrier Concentration in the 8002/3063 


Temperature Range 80-440°K 


ferent deviations starting from 320°K (Pig. 2). An attempt is made to 
calculate the additional thermal conductivity Ax on the assumption that 
it is due to heat transfer by electromagnetic radiation. Calculated values 
of the absorption coefficients have the same order of magnitude as the 
values established experimentally (Table 2). A comparison of values found 
for heat resistance with those given by other authors is shown in Fig. 3. 
From this it follows that 1/" depends linearly on T for a not excessively 
pure germanium within a wide temperature range (from 80 to 1,000°K), The 
absorption coefficients of two samples were measured by G. B. Dubrovakiy; 
Chokhral'skiy is mentioned.-There are 3 figures, 2 tables, and 22 refer- 
ences; 4 Soviet, 4 American, 9 British, 3 German, and 2 French, 


ASSOCIATION: Institut poluprovodnikov ANJSSSR, Leningrad 


(Institute of semiconductors cf the AS USSR, Leningrad) 
SUBMITTED : May 16, 1959 x 
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—_DEVYATKOVA, YooD.; PETROV, A.V.; SMIRNOV, Id.; NOYZHES, B. Ya. 


Melted quartx as a mcdel material for measuring thermoconducti~ 
vity. Fiz. tver. tela, 2 noo42738-"46 ap '60. (MIRA 13:10) 


1. Institut poluprevodnikoy AN SS{R, leningrad. 
~ (Quarts) - (Fleat=-Condue tion) 
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83025 
8/181 /60/002/008/044/645 
2471100 B006/B063 
AUTHORS: Devyatkova, ve. De,» Smirnov, I. Ao 
TITLE; Thermal Conductivity*and Caange of the Lorentz Number in 


PbSe as a Function of the 


Electron ges, and Temperature 


PERIODICAL: Fizika tverdago tela, 1960, 


TEXT; The authors of the present article 

conductivity of PbSe at. different; impurity 
and 440°K and to determine A as a function 
of the electron gas and temperature. The r 


for the electron component of thermal cond 


o - electrical conductivity; L = a(t)?, wh 


constant. L depends on the degree of degen 
and on the mechanism of the scattering of 
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egree of Degeneration of the 


Vol. 2, No. 8, pps 1984-1991 


wanted to study the thermal 
concentrations between 90° 
of the degree of degeneration iX 
elation “electr, = LoT holds 


uctivity. L ~ Lorentz number, 


ere k denotes the Boltzmann 


eration of the electron gas 
electrons and holes. For 
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83025 
Thermal Conductivity and Change of the 8/181 /60/002/008/044/045 
Lorentz Number in PbSe as a Function of the B006/B063 


‘Degree of Degeneration of the Electron Cas 
and Temperature 


several elements and alloys, A-has alraady been determined experimentally. 
In this connection, the authors discuss the results obtained by A. V. 
Ioffe, A. F. Ioffe, Devyatkova, and Yu. A, Dunayev. Kight p-type and six 
n-type PbSe samples were examined. Their carrier concentrations (Table) 
varied from 3.3°1017 to 9.6°1019 em3. Four of the n-type samples were 
polycrystalline, and the rest were single crystals. The thermal 
conductivity and the thermo-enf of all samples, on the one hand, and the 
temperature dependence of electrical conductivity and the Hall constant, 
on the other, were measured simultaneously (by Yeo D. Nensberg). Fig. 1 
shows thermal conductivity as a function cf temperature; the curves of 
all samples show similar (exponential ) courses, and the value for A is 
nearly equal to 2. Figs. 2 and 3 show the thermo-emf as temperature 
functions for p-type (Fig. 2) and n-type FbSe (Fig. 3). Some of the 
samples had a very low thermo-emf (20 - 160 uv/deg). Fig. 4 shows the 
ourves of A = f(y*) theoretically caloulated for different r-values, 
where yp% is the reduced chemisal potential (n* = p/kT). r is the 
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83025 
Thermal Conductivity and Change of the 8/181 /60/002/008/044/045 
Lorentz Number in PbSe as a Function of the B006/BO063 


Degree of Degeneration of the Rlectron Cas 
and Temperature : 


exponent in the formula for the energy dependence of the mean free path 
of the electron: at ae. = ee Fig. 5 shows the coefficient of the 
thermo-emf a as a (thecretical) function of p%, and Fig. 6 shows A as a 
function of Ja!. All diagrams contain the curves for r=0,1/2 and 1. The 
samples of an electron concentration of 4.5+10! cm“) were found to be 
non-degenerate between 90° and 300°K, while those having an electron 
concentration of 9.6°1019cm-3 were completely degenerate between 90° and 
360°K. In the first case Melectr, = 3655410"! ofcal/em.sec.deg, and in 


the second case Xelectr, = 5.84°1077 oTcal/on.sec.deg. Fig. 7 shows the 


lattice-induced thermal conductivity as a function of temperature. The 
experimental values of all samples coincide within the limits of the 
accuracy measurement (#5401 = Mlattice + Yelectron)+ Pig. 8 shows A(T) 
for r=0, 1/2, 1 of a p-type sample of 6.2°10'18gm-3, The experimental 


values calculated from the formula A = Yereotr,/0T(k/e)* = (total 
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§3025 
Thermal Conductivity and Change of the 8/181/60/00z/008/044/045 
Lerentz Number in PbSe as a Function of the BO06/B063 


Degree of Degeneration of the Electron Cas 
and Temperature 


~ % attice)/ot(k/e)* are also plotted. The results of the present 
article are finally summed up. Whereas the values obtained for Wattide 


of the samples coincide and no phonon scattering from impurities could be 
observed, the values for Relectron follow the Wiedemann-Franz law if 

r= 0. In PbSe, the scattering from acoustie vibrations is predominant, 
and not the scattering from optical vibrationa (r=1). There are 8 figures, 
1 table, and 18 references: 11 Soviet, 5 British, 1 US, and 1 Japanese, 


ASSOCIATION: Institut poluprovednikav AN SSSR heningrad (Institute of 
Semiconductors of the AS USSR, Leningrad) 
nee nce ee A UOSRy Leningrad 


SUBMITTED: February 4, 1960 


Card 4/4 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3 


gy, F300 (Mey, 153 Jorb,) ¢,/181 /61 /003/005/006/042 
X6.02 YQ) 5101 /B214 


AUTHORS: Devyatkova, Ye. D., Petrov, A. V., and Smirnov, I. A. 


COTES OO Hy, 


TITLE: Heat transfer on bipolar diffusion of heat carriers in lead 
telluride and lead selenide 


PERIODICAL: Fizika tverdogo tela, vs 3, now 5, 1961, 1338-1341 


TEXT; Ye. D. Devyatkova had studied the heat conductivity of PbTe in 1956 
(ZhTF, v. 27, no. 3, 461, 1957) and found a deviation from the theoretical 
dependence t/qy~T in the temperature range 250-450°K, 1K, being the thermal 


resistance of the crystal lattice. The object of the work was to study this 
effect in a larger temperature interval (90-800°K) and extend the investiga- 
tion also to PbSe. Fine orystalline sintered samples and large orystals 
were used. They had been obtained by Ye. D. Nensberg by cooling the melt of 
stoichiometric composition. All samples were aunealed at 600-900°K. The ap- 
paratuses for the measurements of heat ocnductivity were those described: 

Ye. D. Devyatkova, A. V. Petrov, I. A. Smirnov, B. Ya. Moyzhes, FIT, 2, 4, 
738, 1960. Apparatus A was used for the measurement at 90-400°K, apparatus B 
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23101 
8/181 /61/003/005/006/042 
4 


Heat transfer on bipolar ... *B101 /B21 


at 300-800°K. The electric conductivity and thermo-emf were simultaneously 
measured in B; only the thermo-emf was measured in A. LS was calculated as 


difference from the measured total heat conductivity X° K, was calculated 


according to the Wiedemann-Franz law taking into account the degeneracy. 
Fig, 1 shows the function 1/x, = 1/(X -¥,) for PbTe at different hole concen 


trations. PbSe showed the same behavior. It is found that the deviation 
from the linear course igs connected with the degree of purity. An additional 
heat conductivity by mixed conductivity and heat transfer by means of 
electron - hole pairs is assumed, The expressicn is: 


AX ac(k/e)°a[an/2ur + 2|* (1), where o is the electric conductivity, AE 
the width of the forbidden zone at the temperature T, and e the electronic 
charge. A= 4ab/(1 + ab)”, where a = n_/n,, db = u_/u, are the ratios, the 
concentretion, and the mobility, respectively, of the eleotrons and holes. 


Eq. (1) was checked by measuring the Hall coefficients and the electric 


conductivity. On the basis of the relations nn = n° n_(n! +N) and 
n= nis (n_, ny, are conoentrations of free eleatrong and holes, N is the 
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concentration | of the minority carriers) it was caloulated that a = n _/(a_ +H 
‘for hole-type sample, and a =n TAC +N), for electron-type sample. n° for 
* n/n?) 3/2 (mint) 3/4 pha 

PbSe was calculated from n Oar ig "o(onkt/h 77 (m*m 2) exp (=AEB/2kT) , waste n™ 


is the effective mass, ‘me 70-4, ‘Since the Keane ee dependence of m* for 
‘PbTe is not accurately known, Ro = (n/n, (1.+ av2)/(1 # ab) is taken for 


“the calculation of a, where u~1"°"?, It was assumed that b= 2.0 for PbTe 
‘and b= 1.1 for PbSe. For the- calculation of n naj and AXvalues of AE were 


' assumed which Were in the neighborhood of values obtained by optical ; 
measurements and comparable to the data of Gibbaon (R..A. Smith, Physica, ‘y 
20, 925, 1954) and W. W. Scanlon. (see below). In good agreement with the 
experimental data, the caloulation of (1) yielded: for PbTe AE = 0.32 ev in 
the temperature range 436-700°K;} for PbSe AE = ().30 ev at 500°K and 
BE = 0.34 ev at 700°K. The additional -heat conductivity of PbTe and PbSe is # 

‘ explained as being de to heat transfer as a consequence of bipolar diffusion { 
of majority carriers. .The participation of exoitons. assumed in the i 
,previous - work is thus not confirmed. .There are 2 figures, 2 tables, and: 
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Heat transfer on bipolar ... -... é _ B101/B214 - 


41 references: 5 Soviet=bloc and 2 non-Soviet-bloo. ‘The reference to English’ . 
* language publication reads as follows: W. W.:Scanlon, J. Phys. Chem. Sol., 
8, 423, 1959. ©. mea “F ; 


‘ASSOCIATION: Institut poluprovodnikoy AN SSSR Leningrad (Institute of 
Semiconductors, AS USSR, Leningrad). _ 


SUBMITTED: December 3, 1960 — ) 
Fig. 1. Heat resistance of ; ® 
_ the erystal lattice of PbTe-- g| 0 
as a function of the tempera- -. ' xs ‘ 
ture. , ‘ Pst 7] 
Legend: 1) n= 5.201017 cp a oh 
>) ni" 122-1019 one's : ‘00 


a) ome sec-deg/oal : 
(n, = concentration of impurity 


oe as eS Se eee 
0200-300 ~400~«S00 ~~ 
holes). . fe 


°K. 
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27281 
8/181/61/003/008/011/034 
B102/B202 
26.25 0Q 
AUTHORS ; Devyatkova, Ye. D. and Smirnov, I. A. 
ervey, 
TITLE: Effect of halogen impurities on the thermal conductivity of 


lead telluride 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2298 ~ 2309 


TEXT: The thermal conductivity of PbTe has been studied already several 
times, however, the effect of various impurities has hitherto not been 
considered. Only T. L. Koval'chik and Yu. P, Maslakovets studied the 


concentration. Samples that contain impurities in the form of PbBr, (or 


PoCl,, PbI,) also have a high absolute carrier mobility. Thermal conduc- a 


tivity, electric conductivity, Hall constant, and thermo-emf were measured 
in 14 pairs of single and polycrystalline Pbo?e Samples with halogen impu- 
rities as well as in PbTe + 1% PbSe and PbTe 4. 1% SnTe solid solutions, 
The samples were produced from pure elements (lead 99.99% pure). All 
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8/181/61/003/008/011/034 
Effect of halogen... B102/B202 


Single crystals studied were of the p-type. They were obtained by 
erystallization with slow cooling. The pressed n-type samples PbC1, + Pb, 
PbBr, + Pb, and PbI., + Pb were obtained by the ordinary cermet method. 

The solid solutions were produced by melting together the initial substanos 
in a stoichiometric ratio. Prior to the meapurements the samples were 
annealed: the single crystals at 300°C, the polycrystals at 600°C (for 
several hours). After examination of their homogeneity, the measurements 
were made. The PbTe samples alloyed with Toi, were the most thcroughly 


studied. It was found-that atthalocen concentrations of the order of 


3-109 ~ 2-102 om? the thermal conductivity % of the lattice con- 


siderably decreases which may be due to the large phonon scattering cross as 
section of the halogens. Goldsmid tried to explain the anomalously , 
large cross section by assuming that the halogen atoms are located in 
interstitial sites. Other studies made by Goldsmid (in Bi,Te,) and 


Koval'chik and Maslakovets indicate that they are located in the lattice 
sites and occupy the sites of tellurium. Hence, the reason of their 
large phonon Scattering cross section remains unexplained. According to 
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8/181/61/003/008/011/034 
Effect of halogen... B102/B202 
Nu 


Kx 
A. F. Ioffe, = = 1 +P 6 = where N is the impurity concentration, Ny 
fe) 
the number of atoms per cm, a the distance betwe 


en two neighboring atoms 
in the lattice, 1, the mean free path for 


phonons in the material con- 
taining no impurities, = s/a* (s - impurity scattering cross section) 
x and % are the thermal conductivities in material with and without 


impurities. d was found to be between 3.00 and 3-74 for the samples 
studied, for the two solid solutions it wag 0.73 and 0.64. Goldsmid 
measured $13 for chlorine and iodine in hi,Te - The results can be 
Summarized as follows; Beginning at concent fatfons of 1-1019 om-3 the 
halogen impurities considerably reduce the thermal conductivity of the 


Pie lattice. With 225-10"? = 2-19°° Gu”? the eaditione) thermal i 
resistance is proportional to the carrier concentration. 
conductivity of the lattice changes independ 


halogen added; the similar effect of the impurities can be explained by 


Phonon scattering 
1/5 of the scattering from halogens. 
In the entire temperature range studied electric conductivity, thermo-enf, 
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8/181/61/003/008/011/034 
Effect of halogen... B102/B202 

and thermal conductivity are 
of the amount of excess lead, 
cussion and Yu. V. Tlisavskiy f 
E. Burshteyn, P. Egli, A. A. Ru 


independent of the type of the halogen and 
The authors thank B. Ya. Moyzhes for dig- 

or communication of data. A. L. Efros, 

dnitskiy, T. s. Stavitskaya, and 

Yu. P. Shishkin are mentioned. There are 10 figures, 5 tables, and 

32 references: 18 Soviet-bloc and 14 non-Soviet-bloc. The two meet 

important references to English-language publications read as follows; 


H. J. Goldsmid. Proc, Phys. Soc, London, 12, No. 463, 17, 1958; Y. Kanai, 
R. Nii. J. Phys. Chem. Sol. 8, 338, 1959. 


ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of 
Semiconductors AS USSR, Leningrad) 


SUBMITTED; February 27, 1961 
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s/181/6 1/003/008/012/034 
U4177 (1482) Loe 1/4 B102/B202 
AUTHORS : Devyatkova, Ye. D. and Smirnov, I. A. 
Ba 
TITLE: Carrier Scattering mechanism in lead telluride 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2310 - 2318 


TEXT: The exponent r in the relation 1(T,¢) = 13 (t)e" where 1 is the 


mean free path of electrons, ¢ the energy, characterizes the scattering 
mechanism. According to theory, r = 0 in the scattering of electrons 

from acoustic lattice vibrations which characterizes the covalent type 

of bond. In the Scattering from optical vibrations r « 1/2 ( T¢ 0) and 
r= 1 (1>@) which is characteristic of the ionic bond. For scattering 

from impurity ions r = 2, Since the Scattering mechanism of he carriers 

in PbTe has hitherto not systematically been studied, the authors studied 
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$/'121/61/005/008/012/034 
Carrier scatt ering... B102/8202 


E. Z. Gershteyn, T. 5, Stavitskaya, L. S. Stii'bans, and I. M. Tsidel t- 
kovskiy. S$. I. Pekar, E. Burshteyn, P, Egli et al, classified PboTe as 
belonging to the substances with ionic bond. wine authors used the ex- 
perimental data of a previous paper (present Feriodical, p. 2298) for 
PbTe with iodine impurity in order to determine r. The scattering 
mechanism, i. e., r was determined on the following basia; 


a EE 
Scattering mechanism ?e | x for %) att = const 
: ee 


thermal vibrations 
of ionic lattice 


thermal vibrations 
of atomic lattice 


scattering from 
impurity ions 


Also the temperature dependence of mobility u, the thermo-emf a and the 
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7 8/181/61/003/008/012/034 
Carrier scattering... B1i02/3202 


electric conductivity 6 were measured. The proportionality obtained 
indicated that in PbTe scattering from acoustic lattice vibrations 
(r = ©) predominates. Only in samples with carrier concentrations of 


19 20 3 eT 

10°* += 10°° om?, r # O (r>0) at low temperatures. This-is explained by 
a scattering of the electrons from impurity ions. In an appendix a 
detailed report is given on the calculation of thermal conductivity 


O«, =X attice 2nd Weedeved? in halogenated n-type PbTe in the entire 


temperature range. _There are 4 figures, 4 tables,and 16 references; 
13 Soviet-bloc and 3 non-Soviet-bloc. The two most important references 

to English-language publications read as follows; W. wW. Scanlon, Sol, 

State Phys., 9, 83, 1959; W. w. Scanlon, Phys. Chen. Solids, 8, 1959, 


ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of 
Semiconductors AS USSR, Leningrad) 


SUBMITTED: February 27, 1961. 
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$/131/62/004/006/045/051 
B138 


3108 
AUTHORS; Devyatkova, Ye. D., and Smirnov, I. A. 
TITLS: The heat conductivity of p-type and n-type germanium 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 6, 1962, 1669-1671 


TEXT: The heat conductivity of various p-type and n-type germanium single 
crystals was measured. Impurities (Ga and Sb) were introduced as the : / 
crystals were being grown. To obtain the most. reliable results the ge 
thermo-emf was also measured. It was found that p-type and n-type.Ge have 
the same heat conductivity. Earlier results showing a difference in the 

heat conductivities of p-type and n-type Ge were probably due to 

different ways of preparing the specimens. There are 2 figures.and 1 table 


ASSOCIATION: _ Institut poluprovodnikov AN SSSH Leningrad (Institute of 
Semiconductors AS USSR, Leningrad) 


SUBMITTED: February 12, 1962 
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' 3/181/62/004/007/03 5/037 


B111/B104 
AUTHORS; Dovyatiova, Yee D., and Smirnov, I. A. 
TITLE: NaCl and KCl single crystals as standards in thermal 


conductivity measurements from 80 to 460°K 


PERIODICAL; Fizika tverdogo tela, v. 4, now 7, 1962, 1972-1975 


TEXT: As pure NaCl and KCl crystals have stable values of thermal : os 
conductivity they can be used for calibrating experimental arrangenents V/ 
or for comparison with measured thermal conductivity values of other ‘ 


crystals in the alkali-halogen group. NaCl and KCl crystals must be 
perfectly pure (thermal conductivity is changed by moisture and impurities) 
and must either be stored in dry places or be annealed before measurement. 
The crystals were grown from a melt of X4 (KhCh) salts, annealed through 
6-8 hours at 600°C and then slowly cooled to room temperature. The measur- - 
ing method is that employed by Ye. D. Devyatkova et al. (FIT, 2, 736; 1960), 
To reduce the heat flow by 60%, the specimens were arranged between gold 

and nickel plates. Results are summarized in the Table. The‘ maxinum 
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error amounts to + 3%. There are 1 figure and 1 table. 


ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad 
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34022 
i ne 
AY, 7500 (ty, 4@2, 1454) B142/B112 
AUTHORS; Devyatkova, Yeo D., Kornfel'd, M. I., Smirnov, I. A. 
TITLE: Phonon scattering from impurity ions in the NaCl crystal 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, vo 42, 
noo 1, 1962, 307-308 


TEXT: The principal impurities contained in the NaCl crystal are Ag’, Br , 
and K". Their presence causes the lattice distortions and the formation 

of scattering centers for phonons. The scattering cross section is 
proportional to the square of the radius of the distorted domains. ‘his 
means that for Agt, Br’, and Kt the ratio of their scattering cross sec- 
tions will be 1: 2.0 : 3.5 (ratio of the radii of the distorted domains ux 
= 10: 1064 : 1.9). In the following proof is furnished for this statement. 
For low impurity ion concentrations AR/R, = f(1,/1,)>» where R, = thermal 


resistance of the pure crystal, AR = additional thermal resistance due to 
impurities, 15: 1, =» mean free path of phonons. Since Lice 1 /R vO, and 


1~1/sK, AR/R, =a f ™)> where 7 = SN/R,VC,» (¥ = mean sound velocity, 
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Phonon scattering from ... B142/B112 


C= specific heat, § = phonon scattering cross section, N = number of 
impurity ions per unit volume. The thermal conductivity for an NaCl 
monocrystal containing AgCl, NaBr, and KCl impurities was measured 
between 100-380°K. The following values were used for calculatingm: R 

m= 63 cmesec.deg-cal-!, c, w 0.42 calecn™), ¥ = 3.20109 emegec™!, is X 


N = ceN,, ¢ = molar concentration of impurity ions, No - 2423-106" sare 


S was set equal to the square of the radius of the distorted domain and 
was determined for sgt, Br™, and Kt from nuclear magnetic resonance at 
300°K. The values obtained are 2048. 4.85, and 8.75°10714 om2, the 
resulting curve AR/R, = f(q) was drawn and compared with measurements and 
was found to agree fairly well not only for the data obtained at 300°K but 
also for other values. The results show that the radius of the distorted 
domain is practically independent of temperature. V. VY. Lemanov is 
thanked by the authors for his assistance. There are three figures and 
three references: 2 Soviet and 1 non-Soviet. 
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Fizika tverdoyo tela, v. 4, nos 95 °1962, 2507-2513 


. 0688 ee 
HTboee tytn faa 

AUTHORS : Devyatkova, Ye. Dey and Suirnov, I. a. 7 

TITLE; Temperature dependence of the heat-transfer resistance of : 

soe crystals close to the Debye tomperature 

PERIODICAL: ie 


TEXT: With a view to establishing the factors that determine the 

variations occurring in the temperature dependence of the heat-transfer 

resistance of various crystals, the thermal conductivity of KBr, NaI, and. 
i : ) 


Cdf was cxactly determined within the range 60 - 460°K, and the values 
80 obtuined were compured with published data (Devyatkova, Smirnov, FTT, . 
2, 1984, 1960; Prr, 3, 2295, 1961; FIT, 4, 7, 1962 relating to FbSe, : 
PboTe, KCl, and Nacl. In order-to prevent lateral loss of heat during 
the ‘measurement, the lateral faces of the single crystals were couted 
with a dull . black color. Above and below the Debye temperature, the 


heat-transfer resistut.ce can be accurately described by the straight 
: lines 1/y. = 


; r AT and 1, = BI. The compounds can be grouped in three 
Gard 1/2 . 
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8/181/62/004/009/024/045 2 
Temperature dependence of the heat-... B104/B1&6 : 


classes: (1) The thermal conductivity of CdTe, KCl, and NaCl decreases 
around the Debye tenperature; (2) the thermal conductivity of PbSe, NeI, © ° -=> 
and KBr increases around the Debye temperature; (3) the thermal 
conductivity of PbTe remuins constant. Conclusions: Below the Debye 
temperature, the optical branches of the oscillations are not excited, 
the heat being passed on by acoustic phonons only.. Around’ the Debye - : 
temperature, however, the optical branches of the oscillations become : ats 
excited. Phe thermal conductivity increases if optical oscillations 
contribute larlely to the heat conduction, but decreases if a strong 
interactioi between optical and acoustic oscillations occurs. When the 
optical bieancnes of the oscillations are dispersed only slightly and if 
the two modes of oscillation do not interaot, the thermal conductivity 
will remain constant. There are 8 figures and 1 table. 


oe 
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5/181 /62/004/012/046/052 


, B125/3102 
AUTHORS: Devyatkova, Ye. Dey Kornfel'd, M. I., and Smirnov, 1. A. 
TITLE: Phonon scattering from impurity ions of Ag, Br, K, Li, I, and 


Rb in godiun chloride crystals 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 12, 1962, 3669-3670 


TEXT: The heat conduction of NaCl-crystals Was measured at room temperature 
with added Lit, I7 and Rb+. The local distortions of the NaCl-lattice near 
the impurity ions listed have been investigated by M. I. Kornfel'd, 7 

V. V. Lemanov (ZhSTF, 43, 2021, 1962). The relative changes of the thermal, Vs 
resistance AR/R, for the samples with impurities of Lit, I-, Rb* (present 7 


paper) and Agt, Br, and X as a function of the dimensionless neSn/Rve, 


fit the same curve very weil. The values 0, 1.0, 2.0, 3.0, 4.0 and 5.0 of 
7 correspond with the values ~0.32, ~0.48, “0.62, ~0.74 and ~0.85 of 
AR/R,- S is the cross section of the distorted zone, N the number of 


impurity ions per unit volume, vy the mean sound velocity, C, the specific 
heat. There is 1 figure. 
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Thermal conductivity of p and n-germanium. Fiz. tver, tela 4 no.6: 
1669-1671 Je '62, (MIRA 16:5) 


1, Institut poluprovednikoy AN SSSR, Leningrad, 
(Germanium—-Thermal properties) 
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DEVYATKOVA, Ye.D.3 SMIRNOV, I.A. 
Re 
NaCl and KCl single crystals as standard materials in thermal 
conductivity measurements in the 80 -460 K temperature range. 
Fiz,tver.tela 4 no.721972=1975 Ji '62. (MIRA 166) 


1. Institut poluprovodnikov AN SSSR, Leningrad. 
, (Salt crystals-—Thermal properties), . 
{Potassium chloride crystals--Thermal properties) 
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- On thermal ‘conductivity. of the system of solid solutions PbTe=PbS. 
Ye. D. Devyatkova, V..V. Tikhonov, N. A. Smirnov. 
Setexnoii usar: bo ee 


Change of the electrical properties of PbSe, PoTe, and PbS under 
close pressure. A. 0. Averkin, A. A. Andreyev, I. G. Domdrovskaya, 
3. Ya. Moyzhes, E. G. Nensberg. ; 


Report presented at the 3 


S rd National C ami : 
Kishinev, 1-21 Sept 1963 a1 Conference on Semiconductor Compounds, 
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. "AOCESSION NR: AP1,013500 $/0181/64 /006/002 /0430/0h35 


" AUTHORS: Devyatkova, Yeo Des Zhuze, Ve Pos Golubkov, A. Ves Sergeyeva, V. Me3 
. Smirnov, Io Ac ie eas 


“@ITLE: The thermal conductivity of Sm, P, and thoir simple chalcogen compounds 
; SOURCE: Fizika tverdogo tela, v. 6, no. 2, 19dh, 30-435 


-OPIC TAGS: thermal conductivity, samarium, prasecdymium, chalcogen, crystal 
Lattice conductivity, rare earth 
’ ABSTRACT: This paper stems from a lack of thermal-conductivity information on 
| yare-earth compounds and their compounds that have teen recently studied in 

considerable detail for other propertios. The compounds studied (PrS, PrSe, PrTe, 

and SmS) were synthesized from the constituent elements by the method described 

in Rare Earth Research (p. 135, 223, Ed. by B. V. Kieber, Ne ¥., 1961), and the 

thermal conductivity was measured on the "A" setup of Ye. D. Devyatkova, A. V. 

Petrov, I. A. Smirnov, and B. Ya. Moyzhes (FIT, 2, 738, 1960), Measurements on 

Sm, Pr, and the indicated compounds were made in the temperature interval 80-l,60K. 
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ACCESSION NR: APL013500 


The authors found that a considerable part of the total thermal conductivity (up 
to 30-50%) in these substances is crystal~lattice conductivity, The temperature 
dsapendence of this lattice conductivity may be explained by two scattering 
processes: -phonons by phonons and phonons by electrons. Orig, art. has: 6 
figures, 2 tables, and 5 formulas. ; 
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| AbOBSSION NR+ APLO39673 "Son 76/006 /006/2813/187 | 
if it 


| AUTHORS: Devyatkova, Yoo. Des Golubkov, A. Ve; Kudinov, Yeo Kez Smirnov, Is A» 


t 
SOURCE: Finika tverdogo tela, Ve 6, no. 6, 1964, 1813-1817 


‘ABSTRACT: ‘The authors have measured the thermal conductivity, the thermoelectro= °' 


u ‘resistance is determined by phonon interaction, and 4t inoresses normally with - 
temperature, Transfer of heat by magnons may alie contribute to heat conduotions «=. 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3 


ho -% 


'PTTLE: Tho effect of spin phonon interaction on the thermal conductivity of MnTe | - 


| 


| TOPIC TAGS: Neel temperature, spin phonon interaction, phonon phonon collision, i 
thermal conductivity, magnon, manganese telluride 


l motive force, and the resistivity of a number of MnTe samples, both above and below: __ 
ithe Ndel temperature, The samples were prepared ab a pressure of 8000 kg/cm? and 
‘then annealed in argon at 6500 for 60 hours, The temperature dependence of the 
‘thermal resistance may de represented by two straight lines, one for temperatures <_ 
ibelow the Ndel temperature (100-200K) and one for temperatures above (310-480K). 
‘Between thase occurs & transition zone. At the icwer temperatures, thermal 


' 
j 
: 
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re temperatures considerably greater than the Néel. temperature, phonon-magnon oa 
igeatbering is ineffective, and thermal. conductivity is determined by phonon-phonon = — 
jcollisions. The thermoelectromotive force and the resistivity both increase sharply. . 
in the temperature region of :200~300K. The cause of the increase in thermelectroe | -. 
‘motive force is not clear. Jt may be due to complex structure or 4t may be due to 
. lentrainment of electrons by ma gions. Orige arte ‘hast 2 figures. - 
5) 1 : 


| 
| 
| 
| 
| 
| 


| ASSOCTATION t Institut poluprovednikov AN SSSR, Leningrad (Institute of Semicon- 
iductors, AN SSSR) a . an. 
". 'SUBMITTED: 15Jan6l, DATE Qs 19jun6h, =: ss ENC 00 


--'SuB CODE: BO, SS NO REF SoVs 00h © = 7 OTHER 006 


ec ee rere ee eee ee acme nce & em 
oar) Weteg Pre 
Sa ; oS hed bh ass igtns ae 


™N 


\! 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3" 


"APPROVED FOR RELEASE: 06/12/2000 


ere 


CIA-RDP86-00513R000410310009-3 


HLS ie tang 


“BA 900 (on aad a2 


OCESSICN NR AP50145768 haba ce R/0181,/65/007/006/1770/1776 

es ee ee apa nee pide arene A, FS ee Vener eae 

AUTHOR: _ Devyatkova, Yo. D. Tikhonov, .V. V. i Wee” i SRS af 

8 Seema Wt: pate cate ee 
TITLE: Seattering of phonons and electrons An solid solutions 8 


SOURCE: Finika tverdogo tela, v. 7, no. 6, 1965, 1770-1776 4 cap 
: a Pia ae . * . « 7 _Yy Piel ia 

:TOPIO TAGS: eleotron scattering, phonon scattering, solid solution, load eompound 
olenium, containing alloy, telluriun containing alloy, thormal conduction, tempera 

ture dependence ss oy “f : ee a ta 


ADSTHACTs This ie a continuation of earlier work by the authors (FIT v. 4, 2507, °° 
1562-and. earlier) and is devoted toe study of the thermal. conductivity of solid — 
solutions x PbSe. (1 = x) PbTe.(0.05 < x 0,95) (carrier density fron lel x - 
1017 to 5.9 x 1019cw=5) in the temperature interval 90—-390K. -The study encompas 
mn analysis of the electronic component of the vonductivity, the imPluence of an. 
oloctricnlly-active impurity: on ‘the magnitude of the thermal resistance of tho 

lattice, the temperature dependence of the effortive mass and of tho Gleotrico 
conductirity wae and the character of the. scattering of the electrons by neutral 
-| impuritios and by photons. The teaperature tlepondence of the therm) resistance 4 


Ciel eae 
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25216 — 
AOCESSION NR: AP5014578 noe oe pete 
linear, independently of the composition, with the exception of x = 0.2. The 
mezimm of the thermal repistanoe of tho iattioe ie near x 5 0.4 —= 0.5. The 
electrically-active impurity exerted @ stronger Influence on the solid solution a 
than on the initial Components. It 4s conoluded that the carrier moan free path inj} 
solid solutions ie independent of the. energy. The effective mass depends little on |...) 
the componition of the solid solution, but depends on the tenperatwro, Orige art. 
jhaet 3 figures, 2 tables, ie eared has 
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1 ACC NR: — AP§025408 > SOURCE (CODE: ‘R/0181/65/007/010/3196/3138 eg 
a ay OS hy SS Wi S52 rey a 
AUTHOR: ‘saékyan, Vv. ren Devyatkova, Ye. D.3 Siimnov, I. A. = 
¥4 ss be 
cme |ORG:__In institute of Seniicenductors AN SSSR, Len: in igrad (Institut poluprovodnikov AN j 
a SSSR) ve on ‘ 
vie ce ease | aii ss Yee 
TITLE: Determining the high- temperature wlath of the forbidden band in PbTe ate 
ee COC fp 
{SOURCE izika. tverdogo tela, ve 1”, no. ‘10, 1985, 3136-3138 : 


: i TOPIC TAGS: . ‘semi conductor ReCeROed lead ‘eoeni und: telluride, polycrystal, for- > 7: 
. jbiaden zone: width, . Scene ster theory. i 


x 1 ABSTRACT: The authors measure ‘and calculate Eo for polycrystalline specimens of 
| lead ‘telluride in the 400-700°K temperature of Ordinary powder metallurgy, ae 
‘ods were used for producing n- and- p-type specimens with current carrier concentra-' ~ 
i tions of v5+1018 and v1.7°1018 om-3 respectively. The formula used for calculating... § 
| the width of the forbidden band is given. The calculated data are used for plotting 
a iE (7). The. curve is compared with the data obtained by other authors using various: . 
..,.;methods. Satisfactory agreement is observed. ‘The change: in Eg with temperature is. Hm 
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ss telose to 41074 electron volts per degree. It is pointed out that cakculation for | = 
“1. | the’ case of' p-PbTe is complicated by the Presenie of two bands with light and h 
- {holes, - The authors are grateful to B. Ya. Moyizhes for discussing the results. Orig 
_jart. has: 1 figure, 1 formula. |. ot SASS vs 
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(ACC NR 476018537 BOURCE (ODE: UR/01B1/66/008/006/1761/ 177 


N 


AUTHOR: Golubkov, A. V; D vyatkova, Ye. D.; Zhuze, Ve Pes Sergeyeva, V. Me; Smirnov, 


I. A. 2 ee 


ORG: Institute of Semiconductors, AN SSSR, Leningrad (Institut poluprovodnikov AN of 
SSSR) 4 oh g 


vy 
TITLE: Thermal conawctivity of lanthanum and its monochalcogenites wy 
SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 161-1771 


TOPIC TAGS: lanthanum, lanthanum compound, thermal conduction, rare earth metal, 
crystal lattice, thermal emf, temperature dependence, phonon scattering, electron 
scattering 


ABSTRACT: This is a continuation of earlier research by the authors (FIT v. 6, 430, 
1964) on the thermal conductivity of rare-earth metals ond their compounds, and is 
devoted to a separation of the electronic and lattice components of the thermal con- 
guctivity of La, LaTe,/Lase, and LaS// The lanthanum monochalcogenites were syn- 
thesized from the constitutent elements by a method described in detail in the 
diterature (Rare Earth Research, 223. Ed. by E. V. Kleber, NY, 1961; A. V. Golubkov 
ef al., Neorg. mat. v. 2, TT, 1966) and were pressed into briquettes at high pressure 
followed by annealing. The measurement apparatus was described by the authors ear- 
ier (FTT v. 2, 738, 1960). ‘The theoretical expressions for the two therml- 
fonductivity components are derived. “From an analysis of the experimentally measured 
ie : : 
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thermal conductivity, resistivity, and thermal emf and their temperature dependence 
it is deduced that an appreciable fraction of the total thermal conductivity is due 
to the crystal lattice. The temperature dependence of the lattice component can be 
attributed to the presence of two scattering mechanisms, phonons by phonons and 
phonons by conduction electrons. The low carrier mobility observed in the experi- 
ments is due essentially to strong electron-phonon :nteraction. ‘The presently avail- 
able data on IaTe, IaSe, and IaS are summarized in a table. The authors thank A. I. 
Zaslavskiy and T. B. Zhukova for the x-ray analysis, V.-M. Muzhdeba and Ye. V. 
Goncharove, for supplying data on the residual resistance and on the concentration, 
and Doctor Suchat for information on the degree of cnicity of the materials measured 
dn ‘this _stuiy.7 Orig. art. has: 7 figures, 7 formilns, and 5 tables. 
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é Samical methed for determination of vitamin Bi. 

: Cae eiains Compt. tend. acad. sad. UL R. S. S. 

1 4, 67-71 (1036) —In a small test tube are mised 

‘Kinnersicy and Peters reagent (500 mi. N NsOH, 

” ' NakiCOy and100 on. RO) (C. al. 28, 88444), 2 ce. 

wf diasotlred sulfanilic acid (0.5%). 3 tirops 40% CHO 

tad 1 ce. of the ext. te te tested, The contents are: 

quickly sheken and allowrd to stand 10 min. In a wat 

path at 90-95°. The sid is tees borage oni all 
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The determination of ascorbic acid (vitamin Ci in biood 
and urine. V. A. Devyatniu and VOM. festhova. Compt 
vend. ucad. sete FR OASISIAS, ND SMT in Engted). 
The methart is hased on the abservatioy that the ovidatin 
at asortse acid UD by Hg (OAeds 6 ininbuted by Ua walle 
Yo 4 ce. blood of unite are added & oe 0 39 Cade) and 
cwith athering) 4 oe. 2559 Hg (QAch,. | After stirring anes 
the miat. is homogenous, the mist. is centrifuged of fil- 
tered. Mood samples require centrifuging. tifine snuples 
can be clarified by filtration. [that may have been os 
dhred by HgtOAct, vc then sedaced by passing HGS chrongh 
the cleas sain fort Sanin.; HS is thes removed bw CO, 
wand the salt, Gteted wir eons N if (haltchtorophienal- 
indophonal toa stable pink calor A Dank detty ist 
be catried out on the reagents teed One ig. Preduendt 
ltd ce. Gt ND Sytiahellorophenohindoaphertal sobs. 
Twenty-three substauers that might covus ist dante fends 
were catricd through this deta., and found fo tte tone of 
the eeagent. Ute thot af arrose antead tanartnats bobcat coated atte 
wea tag Cf 1 Dally adanimstratiar of Sorting. In 
salted in gradually tnereawed elimination of Lin the unite 
Hy pervitanitins Co does not oevat im the butgat organisus, 
hut hypovitannosis C may occu), especially ii the wanter 
spring period, if frost fruits andl vegetables are tet eaten 
ate sufietent quantity. Wo Canttton low 
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Purification ot ascorbic acid. V. A, <Bevyatnan, and 
V.oM. losikeva. Farmatuya 1939, Now 2-4, 22-3; 
Khim. Referat. Zhur. 1939, No. &, Aft.--- Dissolve crude 7 
ascorbic acid with heating in WG alc. in a current of CO,, 
add to the warm filtrate a hot satd. ale. soln. of Pb acetate, 
aap. the Altrate in rac uo, crfstallize on ie, filter, wash 
saith water and dry in a vacuum desiccator over H;SO,, 
NOOH and paraffin, A 70%. yicld Isubtamed. Recrystn, 
xives a Brees contg. §US- 100% of wecorbie acid, ni. 
yaw WR. Henn 
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> (CH O.) FeO: was effective in the treatment 
avitesinosis and some binds of pellagra. 
rN was effective fu ‘bronchial esthmn and 
tien, Ba(CoHOx).Hs0 and Cu ascorbate (conte. 
acid 65 and Cu 44%) also were synthesized. The 
ascorbic fs of a special theo- 
that it bas been et 
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grater acid derlvatives. t. nerous avcorbate, \'. 
A. Devyatnin aud V. NM. lovikova, Vaprory Pitaniys 9, 
WarT- “S(IDID); cf. OC. ad. 38, Add! —Ascarbic ackd 
wacts with PeCQ, to form GlliOhFe, a salt which 1 
itable when dry tat ts quickly hydrolyzed in H,O. It is 
a bday comples ascerbate. From the Ac na., Br no. 
and inal, wt, it apres that the ascorbic arid in this com. 
plex salt has 1 double bond. Tuten F. Sadth 
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ne houpitsl units. ‘macerated Heaves are cover 
cay with 4 times thelr wt. of bol; water (90-05°) 
: bed with HCI (mp. g. 1.19, 3 2./1.), The ackl sta- 
‘ tine (he infusion agninat ‘tos of vitamin potency; cras- 
> henry files or vase may be used if HCI is not available. 
ied jafusion contains up to 200 mg.-% aacarble acil (de- 
ending on the initial coutint), of orp to 100 buman doses 
tt vitamia C per 1. Coscentrates prepd. by vacuum 
g§ month or more (under room conditions) 
spore than ia their initial ital bigh vitamin 
Julian F. Smita 
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rows. W4t, No. ae, Has. ‘the fruits of diepeniee 
thamiasides ate rich in vitarsin C (800 ing. &%) an 

tene and contain no “‘aicorbnase.”” Practically no 
vitamin C activity ts lost i muking concentrates. By 
pressing the seeds an ag. ext. rick in vitamin C and an oil 
tich In carotene can be obfained!, i Ds Ss. Gottlieb 
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+ utilization of wheat embryos. Valenti. 
cherays Prom. 1944, No. 9 R-12.— Wheat erabryce 
many potential uses as ‘vitamin and food products. 

ne of the sugecatert products from the water-sol. frac- 
Tey UTES pyritualie EANCEHITAtE, Pecomples vitamin con- 
cyntrate (pyritosine, thiamine, and nivvtinic ackt), anal 
thiaraine cuncentrate. i he weet, fraction, the 
following products are suggested: foot fat (raw and t¢- 
fined), tard fat (hydrogenated) vitainin K concentrate, 
att aitoateral cancentrate Varloue products for specific 
nw uo the flour and cuifectlonety ludusteles ate Bist 

8. Gotulels 
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“seid in plant leaves. V. A. 


substances. ayeears 

ahic acid. Geographic lactors 

ight and shuilur factors da- 

ch in plantx.  Kazichinent 

of soil with N, P, an ascorbic acid levels in 

plants. Shorter pert uphic) gives 

igher ascorbic acid levels because more encryctic 

metabolism. Max. ascorbic acid is reached at the period 

of flowering and fruit production. Human interference 

by productian of noxious gases of industry tends to lower 

the ascorbic acid levels. Ascorbic acid is lowest in simplest 

plants (bacteria, fungi) and highest in the most complex 

lants; however, some extremely specialized plants may 
fave very low ascorbi: acid levels. G. M. Kosalnpoff 
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Precursors in the synthesia of ascorbic: acid in plants. 

V. A Mayet sin (Vitamin Inst., Moscow). Biokkimiys 15, 
\e “hr yr Teaves of various plants, especially of 10-12 
lay old sprouting oats, were infiltrated with solns. of car- 
bohydrates, acids, alcohols, mincral substances, and amino 
acids. The increase in ascorbic ackt was then detd. Ito. 
synthesis of ascorbic acid cceurred best with carbohydrates 
atcohals, and acids of at kast 6 carbon atoms, with the 
3 Sth and 6th C atoms similar in configuration to those of 
ascorbic acid (inositel, sorbitol, 2-keto-t-gulonic acid, 
glucose, levulose, sorbose, and sicchrote), The follow- 


ing did not yield ascorbic acid: arabinose, galactose, lac- 
toe, maltose, mannose, raffinose, glycerin, tartaric acid, 
- succinic acid, lysine, and valine. H. Priestky 
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